Role of rusticyanin in the electron transport process in Thiobacillus ferrooxidans.
Effect of diethyl dithiocarbamate (DEDC), an antimicrobial agent, on growth of Thiobacillus ferrooxidans, possibly by inhibiting rusticyanin present in the periplasmic space of the microorganism, has been studied to gain more insight into the electron transport chain in the bioleaching process. DEDC is found to form a stable complex with rusticyanin in solution and also in polyacrylamide gel. The spectrum of the complex is identical to that of Cu-DEDC complex, suggesting binding of DEDC with copper moiety of rusticyanin and resulting in inhibition of growth. In vitro reduction of purified rusticyanin by Fe(II) in absence of acid-stable cytochrome c is very slow, indicating the importance of cytochrome c in electron transport. Thus, in the iron oxidation process, acid-stable cytochrome c is the primary acceptor of electron, transferring the electron to rusticyanin at pH 2.0, which, in turn, affects electron transfer to iron-cytochrome c reductase around pH 5.5.